Anonymity between living donors and recipients is a topic of discussion among transplant professionals. This longitudinal study explored living kidney donors' and patients' perspectives on anonymity. Prior to surgery (T0) and 3 months afterward (T1), participants in unspecified or specified indirect donation programs completed a questionnaire on their experiences with and attitudes toward anonymity as well as demographic and medical characteristics. Nonparametric tests were used to assess group differences and associations. Participants were content with anonymity at T0 and T1. Fourteen and 23% wanted to meet at T0 and T1, respectively. If the other party expressed the wish to meet, 50% (T0) and 55% (T1) would be willing to meet. Most participants agreed that meeting should be allowed if both parties agree. Attitude toward anonymity did not differ between donors/recipients, nor between T0/T1 and unspecified/specified indirect donation programs. This study showed that most donors and recipients who participated in anonymous donation schemes are in favor of a conditional approach to anonymity. Guidelines on how to revoke anonymity if both parties agree are needed and should include education about pros and cons of (non-) anonymity and a logistical plan on how, when, where, and by whom anonymity should be revoked.
SUMMARY
Anonymity between living donors and recipients is a topic of discussion among transplant professionals. This longitudinal study explored living kidney donors' and patients' perspectives on anonymity. Prior to surgery (T0) and 3 months afterward (T1), participants in unspecified or specified indirect donation programs completed a questionnaire on their experiences with and attitudes toward anonymity as well as demographic and medical characteristics. Nonparametric tests were used to assess group differences and associations. Participants were content with anonymity at T0 and T1. Fourteen and 23% wanted to meet at T0 and T1, respectively. If the other party expressed the wish to meet, 50% (T0) and 55% (T1) would be willing to meet. Most participants agreed that meeting should be allowed if both parties agree. Attitude toward anonymity did not differ between donors/recipients, nor between T0/T1 and unspecified/specified indirect donation programs. This study showed that most donors and recipients who participated in anonymous donation schemes are in favor of a conditional approach to anonymity. Guidelines on how to revoke anonymity if both parties agree are needed and should include education about pros and cons of (non-) anonymity and a logistical plan on how, when, where, and by whom anonymity should be revoked.
Introduction
Anonymity of donors and recipients in living donor organ transplantation is a recurrent topic of discussion among transplant professionals. This discussion has been stimulated by the introduction of specified indirect donation ((domino-)paired exchange programs), and unspecified kidney donation (nondirected donation) [1] , as well as the use of publicly solicited organ donors [2] . In specified indirect donation and unspecified donation, anonymity between donor and recipient is typically maintained prior to surgery [1, 3] . Policies on anonymity after surgery vary between countries. Some countries such as the USA [4] and the UK [5] use a conditional approach and allow meetings between donor-recipient pairs after surgery, under the condition that both parties agree. In other countries, such as the Netherlands and Sweden [6] , anonymity is absolute. The main reason for transplant professionals and/or authorities to maintain anonymity between donor and recipient is to protect donors, recipients, and society against the risks of revoking anonymity. These risks are well described in an opinion paper by members of Ethical, Legal and Psychosocial Aspects of Organ Transplantation (ELPAT), a subsection of the European Society for Organ Transplantation (ESOT), and include commercialization of organs, and breach of donor/recipient privacy [3] . Nevertheless, the same paper concluded that, even though anonymity would be valuable before surgery, a conditional approach to anonymity should be possible after surgery [3] .
However, policies on anonymity should not solely reflect the opinions of transplant professionals or authorities, but should also take into account the opinion of the donors and recipients concerned. The limited number of studies that have examined this revealed that in countries with an absolute approach to anonymity, most anonymous donors and recipients prefer anonymity while a small minority would like details on the identity of the other pair and/or would like to meet them [7] [8] [9] . In a recent study, Slaats et al. (in press) found that the majority of donors and recipients were in favor of a conditional approach to anonymity, rather than the absolute approach that is currently in effect in the Netherlands [10] .
However, all but one of aforementioned studies were retrospective [7, 8] , and, in some cases, more than 10 years had passed since surgery. Additionally, these studies did not investigate potential changes in the opinion about anonymity in living donation over time (pre/postoperative). A prospective investigation of the opinion of Dutch specified indirect donors and their recipients about anonymity found no pre/postoperative differences [9] . However, this study was conducted 10 years ago, before the introduction of domino-paired exchange programs and unspecified direct donation in the Netherlands.
Both the course leading up to the surgery and the ensuing period differ largely between donors/recipients involved in specified indirect donation and unspecified donation. Contrary to recipients involved in specified indirect donation, recipients who receive a kidney from an unspecified donor often do not expect to receive a living donor kidney transplant and associated advantages in terms of graft survival. A study among deceased transplant recipients waiting for a transplant has shown that if such individuals were to receive a kidney from an unspecified living donor, their reaction may be twofold: some reported they would perceive anonymity as positive, because it would free them from any obligations and responsibilities toward the donor [11] . Others would be concerned about (having no information about) the (health of the) donor [11] . The latter group might be the patients observed in clinical practice who remain curious about their donor. In contrast, unspecified donors deliberately chose to participate in an anonymous procedure and the most commonly reported motivation is "to help others" [12] . For that reason, one might expect that these donors do not experience the need to know the recipient, as the very act of donating might be sufficient for them [11] . However, clinical practice reveals that a number of unspecified donors request to have contact with the recipient. To accurately inform policy, up-to-date longitudinal studies on the opinion of living donors and recipients about anonymity in current donation programs are needed.
Therefore, the first aim of this explorative multicenter longitudinal study was to investigate the experiences with and attitude toward anonymity among individuals who anonymously donated or received a living donor kidney, both before and 3 months after surgery. The second aim was to explore whether attitude toward anonymity differed between donors and recipients in different transplant programs (specified indirect versus unspecified) and was related to socio-demographic and medical characteristics, and the current health status of participants.
Materials and methods

Participants
All individuals over 18 years of age who anonymously donated or received a living donor kidney between July 1, 2015, and May 1, 2016, in seven of eight transplant centers in the Netherlands were considered for inclusion. This cohort included participants in unspecified and specified indirect donation programs, but excluded donor-recipient pairs involved in solicited specified donation [1] . Individuals who did not speak the Dutch language sufficiently or did not live in the Netherlands were also excluded.
Procedure
All those approved for surgery were invited for the study by telephone or letter from their own transplant center. They were asked to complete a questionnaire (on paper or online) at the moment of invitation (T0; on average 2 weeks before surgery) and 3 months after surgery (T1). When no response was received at T0, the local investigator visited the donor/recipient on the day of admission to the hospital to invite them to participate. Consequently, the T0-questionnaire was completed at home or in the hospital (by 81.9% and 18.1% of participants, respectively). The T1-questionnaire was completed at home by all participants. All participants signed an informed consent form prior to participation. This study was approved by the institutional review board of the Erasmus MC, University Medical Center Rotterdam (MEC-2014-271).
Measures
Given the exploratory nature of this study and the lack of validated measure for the concepts examined, a number of closed and open-ended items were developed by the ELPAT Living Organ Donation and Psychological Care working groups. The questionnaire was refined by the Dutch research team consisting of nephrologists, psychologists, transplant surgeons, specialist nurses, and live donor coordinators. The questionnaire was pilot tested in the Netherlands among two donors and two recipients who were instructed to think aloud while completing the questionnaire in the presence of a researcher. Based on this feedback, the questionnaire was further refined. The self-developed questions that were analyzed for the current study are available as Appendix S1.
Socio-demographic and medical characteristics
Socio-demographic characteristics and medical characteristics of donors and recipients can be found in Table 1 . All socio-demographic and medical characteristics were self-reported, except for transplant program, which was provided by the transplant centers.
Experiences with anonymity
Experiences with anonymity (Table 2) were measured with several items. Participants were asked how satisfied they were with being anonymous (T0 and T1) or not being anonymous (T1 only) to their donor/recipient (1 "completely dissatisfied" to 7 "completely satisfied"). They were also asked to indicate (yes/no/don't know) if they would want to meet the other party (T0 and T1). At T1, participants were asked to indicate (yes/no) if they had sent/received an anonymous card to/from their donor/recipient, and if they had any other kind of contact with their donor/recipient. If participants had met the other party they were asked to rate how they experienced the meeting (1 "very negative" to 7 "very positive") and to what extent they regretted the meeting (1 "not at all" to 7 "a great deal").
Using open-ended questions, participants were asked to elaborate on their reasons for (not) wanting to meet (T0), and their reasons for (not) sending a card to their donor or their feelings about (not) receiving a card from their recipient (T1).
Attitudes toward anonymity
Attitudes toward anonymity (Table 3) were measured with 10 statements (T0 and T1), such as "There must be anonymity between donor and recipient before/after surgery". Participants indicated to what extent they agreed with the statements on a 7-point scale (1 "completely disagree" to 7 "completely agree").
Current health status
Current health status (Table 1) was measured by the EQ-5D-5L health rating scale [13] . Participants had to indicate their current health on a visual analog scale, ranging from 0 "worst health you can imagine" to 100 "best health you can imagine". Permission to use this questionnaire was granted by EuroQol.
Statistical analyses
Data were analyzed with SPSS 23.0 (IBM Corporation, New York, NY, USA, 2015). Firstly, we examined whether participants differed from nonparticipants in terms of gender, age, and type of transplant program using independent t-tests and chi-square tests. Secondly, we used Spearman's correlations to examine whether there was a correlation between participants' scores at T0 and the immediacy of the operation (number of days between completion of T0 and the operation), and Mann-Whitney U-tests to examine whether participants' scores differed between method of completion (at home versus in the hospital).
Descriptive statistics were used to describe the participants' socio-demographic and medical characteristics, their experiences with anonymity and attitudes toward anonymity. Differences between donors' and recipients' scores were analyzed with Mann-Whitney U-tests or Pearson Chi-Square tests. When no significant group differences (donor/recipient) were found, descriptive statistics for the whole sample are given, referred to as participants. Descriptive statistics for donors and recipients separately can be found in Tables 2 and 3 . Differences between T0 and T1 were measured with Wilcoxon signed-rank tests. Spearman's correlations were performed to describe the relationship between participants' attitudes on one hand and their socio-demographic and medical characteristics, and current health status on the other hand. Nonparametric tests were performed due to the skewed distribution of the data. Taking into account the large number of tests, we applied a Bonferroni correction, where a value of P < 0.001 was considered to be statistically significant.
Inductive coding was used to analyze the responses to the open-ended items. The responses were classified into categories, and similar categories were grouped into themes. Responses were independently coded in Microsoft Excel by two authors (MP, EM). Coding discrepancies were discussed until agreement was reached. The recipient has the right to remain anonymous
The donor has the right to know to whom he/she is donating a kidney
The recipient has the right to know from whom he/she is getting a kidney 2 *All statements were scored on a 7-point scale: 1 "completely disagree" to 7 "completely agree". †Recipients agree with this statement significantly more than donors (U = 844.5, P < 0.000, r = 0.35). No other significant group differences (T0 versus T1 or donor versus recipient) were found at a P value of <0.001.
Results
Participants
During the inclusion period, 92 donors and 92 recipients were approved for anonymous living kidney donation/transplantation. Three donors and 13 recipients were excluded (Fig. 1) . Eighty-nine donors and 79 recipients were invited to participate, 46 declined participation (nonresponders). Seventy-two donors and 50 recipients completed the first measurement (response rates 81% and 63%, respectively). Notably, the participating donors and recipients do not all match up as couples (e.g., the donor may have participated, while the recipient refused). Three donors and five recipients dropped out during the study and did not complete the second measurement. There were no significant differences on T0 experience and attitude items between methods of completion, and there was no relationship with immediacy of the operation.
Socio-demographic and medical characteristics
Socio-demographic and medical characteristics are presented in Table 1 . Participants (n = 122) were not significantly different from nonresponders regarding gender and age. However, nonrespondent donors were more often specified donors than unspecified donors (v 2 (1) = 11.55, P = 0.001, OR = 8.15). This difference was not found among recipients.
Experiences with anonymity before and after surgery
Satisfaction with anonymity
Participants were satisfied with anonymity before (median = 6, range: 1-7) and after surgery (median = 7, range: 1-7) ( Table 2 ). This did not significantly differ over time or between donors and recipients. Of all participants, 14% wanted to meet before and 23% wanted to meet after surgery. This did not significantly differ between donors and recipients. However, if the other party would want to meet, more participants would be open for a meeting (T0: 50%; T1: 55%). This did not significantly differ over time or between donors and recipients. In addition, we found no evidence that responses to any of these statements differed between unspecified donors and specified indirect donors, nor between waitlist recipients and exchange recipients (Tables S1 and S2) .
Thirty-two recipients elaborated on their reasons for (not) wanting to meet their anonymous donor. Recipients did not want to meet their donor because they feared that this would provoke emotions or stress (n = 6), would lead to cancelation of the transplantation if the donor/recipient would be different than expected (n = 5), or that it would lead to an unequal relationship with the donor (n = 3). One recipient wanted to respect the donor's wish for anonymity, and another recipient found enough satisfaction in the contact with his exchange donor. Recipients who wanted to meet their donor wanted to know (n = 5) and thank the person (n = 8) who gave them such a generous gift. Some wanted to meet the donors' potential need for a meeting (n = 7) or share their experiences and improved quality of life with the donor (n = 3). Sixty-five donors elaborated on their reasons for (not) wanting to meet their anonymous recipient. Most donors who did not want to meet (before surgery) feared that a meeting could influence their decision to donate (n = 21). Others made a conscious choice for anonymity and/or did not feel the need to meet the recipient (n = 14), feared that a meeting would provoke emotions or create a bond with the recipient (n = 7), feared an unequal relationship with the recipient (n = 6), or found enough satisfaction in the contact with the exchange recipient (n = 5). Most donors who wanted to meet expected that such a meeting could be important for the recipient and wanted to meet the recipient's need (n = 18). Some wanted to share experiences with the recipient (n = 3), expected that such a meeting would enhance their satisfaction about the decision to donate (n = 2), or were curious about the recipient (n = 2).
Donor-recipient contact
Two specified indirect donors accidentally met their recipient. One donor was completely discontent with the breach of anonymity and regretted the accidental meeting. The other donor was content with meeting his recipient, and even though he felt slightly uncomfortable, he did not regret the meeting.
Thirteen recipients (26%) had sent an anonymous card to the donor, and 31 (62%) had not. Six recipients did not complete this question.
Analysis of the openended questions revealed the main reason for recipients to send a card was to thank the donor (n = 11). Recipients who had not sent a card to their donor were still planning to do so (n = 9), did not know about the possibility to send an anonymous card (n = 7), wanted to recover more first (n = 6), and/or did not feel the need to send a card (n = 5).
Sixteen donors (22%) had received an anonymous card from their recipient, and 50 (69%) had not. Six donors did not complete this question. Most of the donors who received a card reported that the card meant a lot to them and that they were happy to hear from their recipient (n = 13). One donor who received a card on the day of discharge reported regrets receiving the card so early in his recovery. Donors who did not receive a card either did not have a strong opinion on it (n = 18), felt disappointed (n = 13), or did not know about the possibility for recipients to send anonymous cards (n = 8).
Attitudes toward anonymity
The median attitudes toward anonymity are presented in Table 3 . We found no evidence for differences in attitude between donors and recipients nor between T0 or T1, except for the statement "The donor has the right to know the other party". At T0, most participants somewhat disagreed with this statement (Median = 3, range: 1-7). No significant difference was found between donors and recipients. At T1, recipients (Median = 5, range: 1-7) agreed with this statement significantly more than donors (Median = 2, range: 1-7), U = 844.5, P < 0.001, r = 0.35.
Associations between attitudes and socio-demographic and medical characteristics
At T0, no significant associations were found. At T1, better self-reported graft functioning among recipients was significantly related to greater agreement with the statement that "The donor has the right to stay anonymous (T1)" (r s = 0.540, P < 0.001). Also, the donor's age was significantly related to agreement with the statement that "There must be anonymity between donor and recipient after the operation (T1)" (r s = 0.395, P = 0.001). No significant relationships were found between attitudes toward anonymity and gender, education, dialysis before transplantation, previous transplantations, duration of hospitalization, complications after surgery, and participants' health status. In addition, we found no evidence that attitudes toward anonymity differed between unspecified donors and specified indirect donors, nor between waitlist recipients and exchange recipients (Tables S1 and S2) .
Discussion
This is the largest longitudinal study to date to explore the donor and recipient perspective on anonymity in living kidney donation. In line with the current policy on anonymity in the Netherlands, anonymity was maintained for 98% of participants. Most donors and recipients were satisfied with being anonymous to their recipient/donor and agreed that there should be anonymity before and after surgery. These results confirm the findings of previous studies on the perspective of donors and recipients on anonymity in living donation schemes [7] [8] [9] . Despite this high level of satisfaction with absolute anonymity, participants believed that, in general, (other) pairs should be allowed to meet if both parties agree. This contradictory result was also found in a retrospective study by Slaats et al. (in press ) and seems to indicate that donors and recipients are in favor of a conditional approach to anonymity, rather than an absolute approach [10] .
A minority of participants wanted to meet the other party. The reasons why participants wanted to meet include curiosity about the other or, for donors, the outcome of the transplantation and are similar to the ones found in a previous study [9] . Recipients mainly wanted to be able to thank their donor and some donors expected a greater sense of satisfaction if they would be able to see the impact of the donation on their recipient's life. Although the kidney was an anonymous gift, apparently it created a certain bond between giver and receiver; as explained by the Gift Exchange Theory [14] . According to Mauss [15] , human beings have a sense of equity and reciprocity, and when there is no possibility to repay the gift, difficulties can arise (e.g. as expressed by deceaseddonor-recipients [16] ). Also, in clinical practice, it is often assumed that unspecified donors differ from specified donors and waitlist or exchange recipients in their attitude toward anonymity. However, our (short-term) results revealed that participants' experiences with, and attitudes toward, anonymity did not differ between donors and recipients and was not associated with type of transplant program.
Furthermore, participants were much more likely to be open for a meeting if the other party would want to meet them. These results indicate that participants tend to conform to the need of their recipient/donor when they know that the other person would like to have contact, even when this is not their own personal desire. Such individuals might be at risk of experiencing difficulties if the meeting is disappointing, because they may experience greater ambivalence about a meeting. However, this requires further research.
Finally, we found that participants' attitude toward anonymity in living kidney donation did not change over time. This is in line with findings of Kranenburg et al. [9] . In practice, if transplant coordinators were to assess desire for contact with the other party, these findings suggest that answers are not likely to change during the period shortly before or after surgery.
The findings of this and previous studies indicate that anonymity before and after donation should remain the norm. Despite this norm, transplant professionals should not simply prohibit the revoking of anonymity and deny contact for the minority of donors and recipients who desire this. This preference should be taken seriously, especially as some of these donors and recipients are not able to achieve closure [10] . A first step should be to standardize education on the possibility of anonymous correspondence between donor and recipient, as our findings showed that a number of donors and recipients do not know about this possibility and that some donors feel disappointed when they do not receive a card. Secondly, in agreement with Mamode et al. [3] , we argue that a conditional approach to anonymity should be adopted. This means that if both parties requested to have contact with or meet their donor/recipient, they should be allowed to after surgery. The question remains whether, if one person has filed a request to meet, the other half of the pair should be actively approached with the question whether they would like to meet too. It is likely that such an active approach would encourage the tendency to conform to the other party's wishes [10] . To prevent this, we propose a passive, standardized approach to removal of anonymity in which transplant centers keep a record of donors' and recipients' requests to meet their recipient/ donor. Only in case both donor and recipient have, independently, requested a meeting, their request should be approved. Education on this should then be included in the preoperative work-up.
However, such an approach would require effort from transplant professionals to educate patients and donors on potential advantages and disadvantages of nonanonymity and accurately register individuals' wish to meet. To guarantee a standardized procedure, we encourage the development of national guidelines on how to revoke anonymity. These guidelines should include educational recommendations, for example as developed by Slaats et al. (in press ). These educational guidelines provide the most commonly reported reasons for donors and recipients (not) to want to maintain anonymity. Such information can help donors and recipients who are considering revoking anonymity to make a decision and help to manage their expectations. In addition, guidelines should describe the logistical procedures, for example how the wish to meet is to be independently assessed (active/passive) and registered (where, who), and how and when anonymity could be revoked, for example by exchanging contact details (which) or by arranging a potential meeting. The question remains: who is responsible for education on the potential risks (and benefits) of revoking anonymity, for the facilitation of meetings, and/or follow-up care. The reporting of experiences in countries with a conditional approach to anonymity would provide valuable information for making such policy decisions. Maple et al. [5] found that although 65% of nondirected altruistic (unspecified) donors in the UK had found out what happened to their recipient, only 12% of the donors reported to have further contact with their recipient, and less than 2% met in person. However, it is unknown how these donors experienced the contact or meeting with their recipient (and vice versa).
Despite the strengths of this study, such as the longitudinal multicenter design and high response rates, some limitations should be taken into consideration. Firstly, as this was an exploratory study, we did not perform a formal validity assessment of the questionnaire. Secondly, we examined the experience with, and attitudes toward, anonymity in the short-term. It might be that the curiosity about the other, or the outcome of surgery, grows over time. Future studies should use a longer follow-up period to investigate this. Thirdly, the exclusion of participants who did not speak Dutch sufficiently may have introduced bias, particularly among the waitlist recipient group. Fourthly, one-third of all donors and recipients accepted for surgery did not complete both measurements. We do not know to what extent the attitudes found are representative of the attitudes held among those who dropped out of the study. Finally, the results cannot be generalized to donors and recipients who have (deliberately) not participated in anonymous living donation schemes.
In conclusion, most donors and recipients who participated in anonymous donation schemes were satisfied with absolute anonymity. Nevertheless, the majority of participants believed that a meeting between donor and recipient should be allowed if both parties agree to that. This suggests support for a conditional approach to anonymity. Participants' attitude toward anonymity did not change over time. Guidelines on how to revoke anonymity if both parties agree are needed and should include education about pros and cons of (non-) anonymity and a logistical plan on how, when, where, and by whom anonymity should be revoked.
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